Respiratory viruses are known to cause a significant number of cases of community acquired pneumonia (CAP), the worldwide leading cause of death in children up to 5 years. Vaccination has successfully decreased cases of bacterial CAP, suggesting the increasing importance or understanding viral CAP in children.

The primary goal of the study was to evaluate the association between respiratory viruses and CAP in children. The authors conducted a matched case-control study of children in Stockholm, Sweden from September 2001 to March 2014 excluding summers. Cases were children ≤5 with radiographic CAP diagnosed by a radiologist on presentation to pediatric emergency departments or within 48 hours of inpatient admission. Radiographs were retrospectively reviewed by an independent radiology according to World Health Organization (WHO) criteria. Controls were randomly selected from a pool of health children during outpatient well child visits; each case was matched with 1-2 controls based on age and calendar time. Data was collected from a standardized questionnaire of baseline characteristics, clinical examination, and medical records. Real-time polymerase chain reaction (PCR) of nasopharyngeal aspirates was used to detect known respiratory viruses. Univariate analysis was used to detect association between specific viruses and CAP. Multivariate conditional logistic regression was performed compare differences in baseline characteristics and confounding by co-infections. Groups of matched cases and controls were compared according to season, year, and age.

One hundred twenty-one cases and 240 matched controls were included in the study. Of the cases, 93 had radiographic pneumonia according to WHO criteria. Baseline characteristics of underlying disease, current treatment with antibiotics, and parents who smoked were more common in cases than controls, while controls had a higher incidence college-educated parents and recent travel. Ninety-eight (81%) of cases and 134 (56%) of controls were found to have at least one detectable respiratory virus. Sixty cases (50%) had single infection, while 38 (31%) had co-infections. Using univariate analysis, a significant association was found between CAP and the following viruses: human adenovirus (p=0.05), influenzavirus (Flu) (p=0.03), human metapneumovirus (hMPV) (p\<0.001), and respiratory syncytial virus (RSV) (p\<0.001). Following multivariate logistical regression, viruses most associated with CAP were RSV (odds ratio \[OR\] 21.3; 95% confidence interval \[CI\] 8.3-55.4\]), hMPV (OR 14.9; 95% CI 5.4-41.2), and Flu (OR 13.8; 95% CI 2.5-76.6). These were present in 60% of cases combined. The findings were similar when cases were restricted to WHO criteria, or analyzed according to age. No association was found between CAP and parainfluezavirus, human enterovirus, or rhinovirus. A negative association was found between CAP and human corona virus (OR 0.02; 95% CI 0.0-0.6) and human bocavirus (OR 0.3; 95% CI 0.1-0.8). Clinical presentation of tachycardia, tachypnea, and fever were the most common signs of CAP. Of the cases, 115 (95%) were treated with antibiotics.

The authors concluded that the role of viruses in childhood CAP is underestimated, as RSV, hMPV, and Flu likely to be detected. The investigators highlight hMPV as a new clinical consideration in CAP in children.

*Comment:* This investigation emphasizes the role of RSV, hMPV, and influenza in childhood CAP, and identifies hMPV as novel consideration for CAP in pediatric patients. An epidemiologic study of viral CAP in Sweden may be applicable to other high-income countries; however, distribution of viral infections may differ geographically. Further study is needed to elucidate the role of bacterial infections in patients with viral CAP, as bacterial culture data was not systematically included in this study. Better understanding of the role of viruses in CAP could lead to future considerations for the prevention and treatment of CAP in children.
